Introduction
The incidence of thyroid nodules is different between societies; however, it may be observed frequently in regions with iodine deficiency, in women and in people exposed to radiation. Although thyroid nodules are diagnosed on admission of the patients with the complaint of palpation of a mass on the neck, it has recently been diagnosed randomly during high-resolution thyroid ultrasonography (USG) at a significant rate. On the high-resolution ultrasonography performed randomly on individuals, thyroid nodules have been detected at a rate of 19-68%, being higher among women and the elderly (1) . Presence of or suspected malignancy, pressure symptoms, cosmetic concerns, substernal goiter and hyperthyroidism resistant to medical treatment are the surgical indications of nodular goiter, which is commonly treated surgically (2) . The decision of surgery with a proper indication is important in preventing unnecessary interventions in this disease with a high rate of surgical treatment. The usage of diagnostic thyroid and neck USG is suggested as an obligation in the evaluation of suspected or already known thyroid nodules and cervical lymph nodes according to 2016 American Thyroid Association (ATA) guidelines (3) . The characteristic of thyroid nodule like size, echogenicity, border regularity, vascularity, calcification and solid-cystic content arouse suspicion of malignancy and guide us to fine needle aspiration (3) . Complications following thyroidectomy are rare; however, they have the potential of negatively affecting the life-quality of the patient. These include vocal cord paralysis, hypocalcaemia, hemorrhage, scarring and seroma (4).
The aim of this study was to retrospectively investigate the data of the patients undergoing thyroid surgery and to discuss these data in the light of the literature.
Material and Methods
A total of 135 patients operated due to thyroid nodule in the Ear-Nose-Throat Clinic of Dicle University Medical Faculty between January 2008 and January 2016 were included in the study.
The patient files were retrospectively evaluated. The age, gender and complaints of the patients, examinations and surgical procedures performed, pathological diagnoses, complications and the duration of follow-up of the patients were recorded. The mean duration of follow-up was 20.4 months (3-48 months). In particular, patients with a minimum duration of follow-up of 12 months were included in the presence of a malignant thyroid disease. Thyroid function tests (free T3, free T4 and TSH), thyroid USG and FNAB were performed on all patients prior to the operation. Furthermore, the pre-and post-operative vocal cord functions of all patients were evaluated. During thyroidectomy, the recurrent laryngeal nerve was found and protected in all cases in the surgical approach. During the dissection, the parathyroid glands were attempted to be protected without impairment in its blood circulation. The serum calcium levels of the patients were evaluated during the operation and post-operative thyroid hormone replacement was administered to each patient undergoing total thyroidectomy. The normal range for calcium level was accepted as 8.4 -10.2 mg/ dl in our laboratory. The hypocalcaemia and vocal cord paralysis that did not improve within 6 months after the operation were considered permanent. The pre-operative demographic characteristics and the USG findings (number of nodules, presence of micro-calcification, echogenicity of the nodule) of the patients, and the main specimen pathology reports were investigated and statistical comparison was made. The distribution of the complications was investigated in benign and malignant pathologies, and statistical comparison was made. Finally, comparisons of the results of FNAB and the main specimen pathologies were carried out.
The SPSS program package (ver. 18.0; SPSS, Chicago, IL, USA) was used for the statistical evaluation of the data. The Yates correction Chi-Square (Continuity Correction) test was used as the statistical method. P < 0.05 was considered to indicate statistical significance.
Results
Among the 135 patients, 101 were female (74.8%) and 34 were male (25.2%). The mean age was 43.3±12.3 (range: 7-84) years. The most common reason for admission was swelling in the neck (85.9%). The other complaints on admission included difficulty in swallowing (22.2%), pain in the neck (14.8%) and respiratory distress (14.1%). The most common causes of surgery were nodules with increasing sizes on the control visits (60.6%) and presence of pressure symptoms (24.7%).
Thyroid functions tests, USG and FNAB were performed for all patients prior to the operation. All patients were underwent operation when they were euthyroid. Nodules detected on the USG examination were single in 39 patients (28.9%) and multiple in 96 patients (71.1%). USG revealed hypoechoic solid nodules in 54 patients (40.0%), isoechoic nodules in 13 (9.6%), hyper-echoic nodules in 11 (8.1%) and nodules with mixed echogenicity including both solid and cystic components in 57 (42.2%). Additionally, micro-calcification was observed in 28 (20.7%) patients on USG ( Table 1) . The results of FNAB, which was accompanied by USG in the vast majority of the patients, were reported as benign cytology in 90, malignancy-positive cytology in 16, suspicious malignancy in 6, suspicious follicular neoplasia in 14 and non-diagnostic cytology in 9 patients (Table 2 ). Histopathological examination revealed benign specimens in 95 cases (70.4%) and malignant specimens in 40 (29.6%). The most frequent benign pathology was nodular colloidal goiter, whereas papillary carcinoma (classic variant+ follicular variant) was the most frequent malignant pathology (Table 3) . Table 2 presents the comparison of FNAB results and the main specimen pathology results. The procedures performed were total thyroidectomy in 79 patients, lobectomy and isthmusectomy in 34, completion thyroidectomy in 5, total thyroidectomy+ neck dissection in 14, and completion thyroidectomy+ neck dissection in 3. Lobectomy and isthmusectomy was performed on 34 patients with nodular goiter and without suspicious or observed malignant cytology in FNAB, and papillary carcinoma was detected in only 2 of these patients via histopathological examination. Total thyroidectomy was performed on 71 patients with mostly multinodular goiter and without suspicious or observed malignant cytology in FNAB, and papillary carcinoma was determined in 7 of these patients and follicular carcinoma in 1, via histopathological examination. Completion total thyroidectomy (n=5) and completion thyroidectomy+ neck dissection (n=3) were performed as revision surgeries in 8 patients undergoing partial thyroidectomy, who were reported as papillary carcinoma in the histopathological examination despite no suspicious or observed malignant cytology in FNAB performed prior to the first operation. Only total thyroidectomy was performed on 8 of the 22 patients with suspicious or observed malignant cytology in FNAB, whereas total thyroidectomy+ neck dissection was performed on the remaining 14. The histopathological examination of these patients revealed papillary carcinoma in 18, follicular carcinoma in 2, medullary carcinoma in 1, and benign pathology in 1. Among the 17 patients undergoing neck dissection (4 underwent only central, and 13 underwent central+ lateral neck dissection), 7 were pre-operatively clinically N-positive cases, and malignancy was reported in the dissection material of the neck in all. Seven cases were pre-operatively clinical lymph node negative (No), and only 2 of these cases revealed malignancy in the neck dissection material. The tumor size in 1 of these 2 cases was 1cm, and in the other, it was 2.5 cm.
The comparison of pre-operative demographic characteristics, USG findings and the specimen pathology results of the patients have been presented in Table 1 . Accordingly, the presence of micro-calcification and hypo echoic nodule detected on USG significantly increased the risk of malignancy (p<0.001 and p=0.015, respectively).
No serious complication was observed postoperatively. During thyroidectomy, the recurrent laryngeal nerve was found and protected in all cases. The parathyroid glands were attempted to be protected without impairment in its blood circulation during dissection. Table 4 ). The statistical analysis revealed a significantly increased rate of hypocalcaemia in malignant thyroid diseases compared to benign diseases (p<0.001).
Discussion
Findings of FNAB and USG are very important in evaluation and selection of surgical technique in patients with thyroid mass. Nodular goiter is an important clinical situation, since its incidence is high, its surgery is frequent, and it may cause postoperative complications that impair the life quality of the patients. Nodular goiter is more frequent among women than men (5, 6) . In our study series, women were also higher in number than men. Histopathological examination reports for the specimens were benign in 95 (70.4%) and malignant in 40 (29.6%) patients. Papillary carcinoma was the most common result in patients with a malignant pathology (classic variant + follicular variant). These rates are similar to that in the study of Hu et al. (5) including 4632 patients.
Many nodules that cannot be detected by palpation in previous years can be identified with the use of high resolution USG and Doppler USG. Furthermore, with the help of high-resolution USG that is performed randomly on patients, thyroid nodules can be detected at a rate of 19-68%, being higher among women and the elderly (1). Advances in imaging modalities have contributed a major benefit in early diagnosis of thyroid malignancies (6, 7) . However this situation has increased the number of surgeries intended to thyroid gland as well. This has significantly contributed to the early-diagnosis of thyroid malignancies, and increased the number of surgeries of the thyroid gland as well. Benign and malignant differentiation of a nodule is very important in approach to thyroid nodules. Therefore, it is very important to perform USG, Doppler USG and FNAB accompanied by USG. Various characteristics such as the solid hypo echoic nature of the nodule, irregular contours, micro-calcification content, extra-thyroidal dispersion, and having a length longer than the width are important findings suggesting malignancy on USG (8) . Micro-calcification, not containing a cystic component and heterogeneous internal structure have been reported as important USG findings in the diagnosis of thyroid carcinoma in many studies (9, 10) . In our study, the comparison of pre-operative USG findings and main specimen pathology results revealed a significantly higher risk of malignancy in solid hypo echoic nodules compared to others (11) (12) (13) (14) . Furthermore, it was observed that as the solid component of the nodule increases (mixed echogenicity), the risk of malignancy increases. The presence of micro-calcification was observed to significantly increase the risk of malignancy in the nodule, similar to the literature (9, 10, (12) (13) (14) (15) (16) .
FNAB should be precisely performed for the evaluation of suspicious nodules. FNAB, particularly when accompanied by USG, has been shown in many studies to reduce the risk of misdiagnoses and false negative results (11) . Recently, in our clinics, all thyroid FNAB are performed with the guidance of USG. In different studies performing cytological evaluations with FNAB, the false negativity rate of malignancy was reported as 0-4%, and the false negative rate as 4-20% (6, 12, 17) . In our study, the false positivity and negativity rates were 0% and 15.6%, respectively. We believe that FNAB and USG findings with malignancy potential should be evaluated together for the decision of the operation due to the high false negativity rate with FNAB, and that subtotal surgeries may be avoided, based on the results of FNAB.
In thyroid carcinomas, therapeutic lateral lymph node dissection has been recommended in lateral cervical lymphadenopathy confirmed by biopsy (3). Prophylactic central neck dissection has been recommended at a weak rate at a low evidence level in the presence of stage T3/T4 papillary carcinomas or lateral cervical lymph node metastasis (3). In our series, 7 of 17 patients undergoing neck dissection were pre-operatively clinically N-positive cases and malignancy was reported in the neck dissection materials of all. However, 7 cases were pre-operatively clinically N-negative, and only 2 of these cases revealed malignancy in the neck dissection material. The presence of central neck metastasis despite the 1 cm tumor size in 1 of these 2 cases indicates that it should not be disregarded that papillary carcinomas may show metastasis independent from the size of the tumor.
Complications such as transient and permanent hypoparathyroidism, recurrent laryngeal nerve paralysis, superior laryngeal nerve paralysis, as well as bleeding and scar infection may be observed after thyroid surgeries (4). In the series of Hu et al. (5) including 4632 patients, the rates of complications were reported as hypoparathyroidism (3,53%), transient recurrent laryngeal nerve paralysis (0,84%), permanent recurrent laryngeal nerve paralysis (0.34%) and permanent hypoparathyroidism (0,02%), respectively, in patients whose primary surgeries were performed by the same group as well. In the same series, transient hypoparathyroidism (13.76%), transient recurrent laryngeal nerve paralysis (11.11%), permanent recurrent laryngeal nerve paralysis (5.82%) and permanent hypoparathyroidism (1.59%) were observed in patients undergoing revision surgery. Similarly, in our study, most of the complications were observed in malignant thyroid pathologies and following revision surgeries. When it is considered that the complications may mostly be observed following completion surgeries needed after malignant thyroid mass surgeries and subtotal surgeries. We believe that subtotal surgeries must be avoided and that the minimal surgery be performed should be lobectomyisthmusectomy.
Thyroid surgery, which has is currently performed frequently by ear-nose-throat specialists as well, is a surgery in which pre-operative evaluation is of great concern, and may lead to important problems due to complications. We believe that the FNAB results and USG findings that have the potential of malignancy should be evaluated together under the light of the recommendations of the recent guidelines for the decision of the operation.
